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SYRINGE CARRIER and a closed position . A first section includes a pin adapted 
to engage a hole on a second section to secure the sections 

CROSS REFERENCE TO RELATED in the closed position . 
APPLICATIONS In an exemplary embodiment , the sections are coupled via 

at least one clip and are movable between an open position 
The present application is a continuation of U.S. patent and a closed position . The at least one clip includes a hook 

application Ser . No. 15 / 976,824 , filed May 10 , 2018 , which on a first section adapted to engage an eye on a second 
is a continuation of U.S. patent application Ser . No. 14/362 , section to secure the sections in the closed position . 
537 , filed Jun . 3 , 2014 , which is a U.S. National Phase In an exemplary embodiment , the sections include doors 
Application pursuant to 35 U.S.C. § 371 of International 10 hingedly coupled to the body and additional shoulder sec 
Application No. PCT / EP2012 / 074466 filed Dec. 5 , 2012 , tions are formed on distal ends of the doors . 
which claims priority to European Patent Application No. In an exemplary embodiment , the shoulder sections 
11192585.5 filed Dec. 8 , 2011. The entire disclosure con include proximally - facing contoured surfaces to accommo tents of these applications are herewith incorporated by date a proximal portion of a neck of the syringe and reference into the present application . distally - facing planar surfaces to abut the needle shield . 

TECHNICAL FIELD In an exemplary embodiment , the body includes one or 
more viewing windows . 

The invention relates to syringe carrier . In an exemplary embodiment , the body includes a retainer 
20 element adapted to provide an abutment surface to prevent 

BACKGROUND the syringe from disengaging the syringe carrier in a proxi 
mal direction . 

In a conventional medicament delivery device ( e.g. , an Further scope of applicability of the present invention will 
autoinjector ) , a pre - filled syringe is housed in a carrier which become apparent from the detailed description given here 
is axially movable to achieve needle penetration in an 25 inafter . However , it should be understood that the detailed 
injection site and , optionally , needle withdrawal . A conven- description and specific examples , while indicating pre 
tional carrier provides shoulders that are adapted to engage ferred embodiments of the invention , are given by way of 
a neck on the syringe and prevent the syringe from disen- illustration only , since various changes and modifications 
gaging the carrier . Because syringes are generally supplied within the spirit and scope of the invention will become 
with rigid needle shields covering the needle and those 30 apparent to those skilled in the art from this detailed descrip 
needle shields have a diameter greater than a diameter tion . 
between the shoulders , a separate assembly step is 
required — inserting the syringe in the carrier and then BRIEF DESCRIPTION OF THE DRAWINGS 
attaching the rigid needle shield to the needle . Accordingly , 
there is a need for a syringe carrier which does not require 35 The present invention will become more fully understood 
this separate assembly step . from the detailed description given hereinbelow and the 

accompanying drawings which are given by way of illus 
SUMMARY tration only , and thus , are not limitive of the present inven 

tion , and wherein : 
It is an object of the present invention to provide an 40 FIG . 1 is a top view of an exemplary embodiment of a 

improved syringe carrier . syringe carrier according to the present invention , 
In an exemplary embodiment , a syringe carrier according FIG . 2 is a lateral view of the syringe carrier of FIG . 1 , 

to the present invention comprises a body adapted to receive FIG . 3 is a longitudinal section of the syringe carrier of 
a barrel of a syringe . The body includes two sections having FIG . 1 in the section plane A - A , 
distal ends with shoulder sections adapted to engage a 45 FIG . 4 is a perspective view of the syringe carrier of FIG . 
circumferential gap between the barrel of the syringe and a 1 , 
needle shield covering a needle of the syringe . FIG . 5 is a top view of another exemplary embodiment of 

In an exemplary embodiment , the sections are resiliently a syringe carrier according to the present invention , 
coupled to a collar on a proximal end of the body . The FIG . 6 is a lateral view of the syringe carrier of FIG . 5 , 
shoulder sections deflect when engaged by the needle shield 50 FIG . 7 is a longitudinal section of the syringe carrier of 
and return to a non - deflected position when disengaged by FIG . 5 in the section plane A - A , 
the needle shield to engage the circumferential gap between FIG . 8 is a perspective view of the syringe carrier of FIG . 
the barrel of the syringe and the needle shield . 5 , 

In an exemplary embodiment , the sections are resiliently FIG . 9 is a top view of yet another exemplary embodiment 
coupled to a collar on a distal end of the body . The sections 55 of a syringe carrier according to the present invention , 
deflect when engaged by the needle shield and return to a FIG . 10 is a lateral view of the syringe carrier of FIG . 9 , 
non - deflected position when disengaged by the needle shield FIG . 11 is a longitudinal section of the syringe carrier of 
to engage a finger flange of the syringe . The body includes FIG . 9 in the section plane A - A , 
resilient arms having additional shoulder sections adapted to FIG . 12 is a perspective view of the syringe carrier of FIG . 
engage the circumferential gap between the barrel of the 60 9 , 
syringe and a needle shield covering a needle of the syringe . FIG . 13 is another perspective view of the syringe carrier 
The arms deflect when engaged by the needle shield and of FIG . 9 with a syringe inserted , 
return to a non - deflected position when disengaged by the FIG . 14 is a top view of yet another exemplary embodi 
needle shield to engage the circumferential gap between the ment of a syringe carrier according to the present invention , 
barrel of the syringe and a needle shield . FIG . 15 is a lateral view of the syringe carrier of FIG . 14 , 

In an exemplary embodiment , the sections are coupled via FIG . 16 is a longitudinal section of the syringe carrier of 
at least one hinge and are movable between an open position FIG . 14 in the section plane A - A , 
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FIG . 17 is a perspective view of the syringe carrier of FIG . shield ( RNS ) 4 is removably arranged on the needle 3. When 
14 , coupled to the needle 3 , a portion of the RNS may cover a 
FIG . 18 is another perspective view of the syringe carrier portion of the neck 2.2 , leaving a circumferential gap 

of FIG . 14 with a syringe inserted , between the barrel 2.1 and the RNS 4. The RNS 4 has a 
FIG . 19 is a top view of yet another exemplary embodi- 5 diameter substantially equal to the diameter of the barrel 2.1 . 

ment of a syringe carrier according to the present invention , FIGS . 1-4 show a first exemplary embodiment of a 
FIG . 20 is a lateral view of the syringe carrier of FIG . 19 , syringe carrier 1 according to the present in invention . FIG . 
FIG . 21 is a longitudinal section of the syringe carrier of 1 is a top view of the syringe carrier 1 for supporting a 

FIG . 19 in the section plane A - A , syringe 2. FIG . 2 is a lateral view of the syringe carrier of 
FIG . 22 is a perspective view of the syringe carrier of FIG . 10 FIG . 1. FIG . 3 is a longitudinal section of the syringe carrier 

19 , of FIG . 1 in the section plane A - A . FIG . 4 is a perspective 
FIG . 23 is another perspective view of the syringe carrier view of the syringe carrier of FIG . 1 without the syringe 2 . 

of FIG . 19 with a syringe inserted , As shown in FIGS . 1-4 , the syringe carrier 1 comprises an 
FIG . 24 is a top view of yet another exemplary embodi- elongate body 1.1 arranged to receive the barrel 2.1 . In this 

ment of a syringe carrier according to the present invention , 15 exemplary embodiment , the body 1.1 has a cylindrical shape 
FIG . 25 is a lateral view of the syringe carrier of FIG . 24 , with an internal diameter corresponding to the diameter of 
FIG . 26 is a longitudinal section of the syringe carrier of the barrel 2.1 . The body 1.1 comprises a collar 1.2 at a 

FIG . 24 in the section plane A - A , proximal end dimensioned to allow axial insertion of the 
FIG . 27 is a perspective view of the syringe carrier of FIG . syringe 2 into the syringe carrier 1 in a distal direction D. 

20 Resilient sections 1.1.1 extend distally from the collar 1.2 . 
FIG . 28 is another perspective view of the syringe carrier Distal ends of the sections 1.1.1 include shoulder sections 

of FIG . 24 with a syringe inserted , 1.4 shaped as portions of a circle arranged in a transverse 
FIG . 29 is a top view of yet another exemplary embodi- plane with respect to a longitudinal axis of the carrier 1. The 

ment of a syringe carrier according to the present invention , shoulder sections include facing surfaces 6. When the sec 
FIG . 30 is a lateral view of the syringe carrier of FIG . 29 , 25 tions 1.1.1 are in a non - deflected position , the facing sur 
FIG . 31 is a longitudinal section of the syringe carrier of faces 6 may abut each other , and the shoulder sections 1.4 

FIG . 29 in the section plane A - A , form a circular shoulder ( because the facing surfaces 6 abut 
FIG . 32 is a perspective view of the syringe carrier of FIG . each other ) adapted to engage the circumferential gap 

between the barrel 2.1 and the RNS 4 . 
FIG . 33 is another perspective view of the syringe carrier 30 The syringe 2 , with RNS 4 attached to the needle 3 , may 

of FIG . 29 with a syringe inserted , be loaded into the syringe carrier 1 by sliding the syringe 2 
FIG . 34 is a top view of yet another exemplary embodi- in the distal direction D into the syringe carrier 2. When the 

ment of a syringe carrier according to the present invention , RNS 4 abuts the shoulder sections 1.4 , additional axial force 
FIG . 35 is a lateral view of the syringe carrier of FIG . 34 , may be applied to cause the arms 1.3 to deflect radially . 
FIG . 36 is a longitudinal section of the syringe carrier of 35 When the RNS 4 has bypassed the shoulder sections 1.4 , the 

FIG . 34 in the section plane A - A , sections 1.1.1 may return to the non - deflected position , and 
FIG . 37 is a perspective view of the syringe carrier of FIG . the shoulder sections 1.4 may engage the circumferential 

34 , gap between the barrel 2.1 and the RNS 4 and prevent the 
FIG . 38 is another perspective view of the syringe carrier syringe 2 from moving in the distal direction D relative to 

of FIG . 34 with a syringe inserted , 40 the syringe carrier 1 . 
FIG . 39 is a top view of yet another exemplary embodi- In an exemplary embodiment , the proximal end 1.5 of the 

ment of a syringe carrier according to the present invention , body 1.1 may be arranged to receive a finger flange 2.3 of 
FIG . 40 is a lateral view of the syringe carrier of FIG . 39 , the syringe 2 . 
FIG . 41 is a longitudinal section of the syringe carrier of In an exemplary embodiment , the shoulder sections 1.4 

FIG . 39 in the section plane B - B , 45 may include proximally - facing contoured surfaces to 
FIG . 42 is a perspective view of the syringe carrier of FIG . accommodate a proximal portion of the neck 2.2 of the 

syringe 2 and distally - facing planar surfaces to abut the RNS 
FIG . 43 is another perspective view of the syringe carrier 4 . 

of FIG . 39 with a syringe inserted , In an exemplary embodiment , viewing windows 5 may be 
FIG . 44 is a top view of yet another exemplary embodi- 50 arranged in the body 1.1 for allowing visual access to the 

ment of a syringe carrier according to the present invention , barrel 2.1 of the syringe 2 when the syringe 2 is in the 
FIG . 45 is a lateral view of the syringe carrier of FIG . 44 , syringe carrier 2. In an exemplary embodiment , the windows 
FIG . 46 is a longitudinal section of the syringe carrier of 5 are formed when cut - outs in the arms 1.3 are substantially 

FIG . 44 in the section plane B - B , contiguous when the arms 1.3 are in the non - deflected 
FIG . 47 is a perspective view of the syringe carrier of FIG . 55 position ( as shown in FIG . 1 ) . A projection 1.6 may be 

44 , and formed around each cut - out , and when the sections 1.1.1 are 
FIG . 48 is another perspective view of the syringe carrier in the non - deflected position , the projections 1.6 may form 

of FIG . 44 with a syringe inserted . an outline for the window 5. In another exemplary embodi 
Corresponding parts are marked with the same reference ment , the windows 5 may be formed in the sections 1.1.1 . 

symbols in all figures . FIGS . 5-8 show a second exemplary embodiment of a 
syringe carrier 1 according to the present invention . FIG . 6 

DETAILED DESCRIPTION is a lateral view of the syringe carrier 1 of FIG . 5. FIG . 7 is 
a longitudinal section of the syringe carrier 1 of FIG . 5 in the 

Generally , and applicable to all exemplary embodiments section plane A - A . FIG . 8 is a perspective view of the 
of the present invention , the syringe 2 comprises a barrel 2.1 65 syringe carrier of FIG . 5 without the syringe 2 . 
and a neck 2.2 which has a smaller diameter than the barrel As shown in FIGS . 5-8 , the syringe carrier 1 comprises an 
2.1 . A needle 3 is mounted to the neck 2.2 and a rigid needle elongate body 1.1 arranged to receive the barrel 2.1 . In this 
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exemplary embodiment , the body 1.1 is comprised of two distal ends of the sections 1.1.1 include shoulder sections 1.4 
resilient sections 1.1.1 which , when together , have a cylin- shaped as portions of a circle arranged in a transverse plane 
drical shape with an internal diameter corresponding to the with respect to a longitudinal axis of the carrier 1. The 
diameter of the barrel 2.1 . Distal ends of the sections 1.1.1 shoulder sections include facing surfaces 6. When the sec 
of the body 1.1 comprise part of a collar 1.2 dimensioned to 5 tions 1.1.1 are in a closed position , the facing surfaces 6 may 
allow axial insertion of the syringe 2 into the syringe carrier abut each other so that the shoulder sections 1.4 form 
1. Resilient arms 1.3 are formed in the body 1.1 . Distal ends circular shoulders adapted to proximally abut a finger flange 
of the arms 1.3 include shoulder sections 1.4 shaped as 2.3 on the syringe 2 and to distally engage the circumfer 
portions of a circle arranged in a transverse plane with ential gap between the barrel 2.1 and the RNS 4. The facing 
respect to a longitudinal axis of the carrier 1. The shoulder 10 surfaces 6 of one section 1.1.1 may include holes 1.10 and 
sections include facing surfaces 6. When the arms 1.3 are in the facing surfaces 6 of the other section 1.1.1 may include 
a non - deflected position , the facing surfaces 6 may abut the pins 1.11 adapted to engage ( e.g. , frictionally , snap - fit , etc. ) 
distal ends of the sections 1.1.1 of the body 1.1 to form a the holes 1.10 to secure the sections 1.1.1 in the closed 
circular shoulder adapted to engage the circumferential gap position . 
between the barrel 2.1 and the RNS 4 . The syringe 2 , with RNS 4 attached to the needle 3 , may 

The syringe 2 , with RNS 4 attached to the needle 3 , may be loaded into the syringe carrier 1 by opening the sections 
be loaded into the syringe carrier 1 by sliding the syringe 2 1.1.1 about the hinge and placing the syringe 2 in the syringe 
in the distal direction D into the syringe carrier 2. When the carrier 2. When the sections 1.1.1 are closed , the pins 1.11 
RNS 4 abuts proximal ends of the sections 1.1.1 , the sections engage the holes 1.10 , and the proximal shoulder sections 
1.1.1 may deflect radially . When the RNS 4 has bypassed the 20 1.4 form circular shoulders adapted to proximally abut a 
proximal ends of the section 1.1.1 , the sections 1.1.1 may finger flange 2.3 on the syringe 2 and the distal shoulder 
return to the non - deflected position . When the RNS 4 abuts section s1.4 to distally engage the circumferential gap 
the shoulder sections 1.4 , the arms 1.3 may deflect until the between the barrel 2.1 and the RNS 4. Thus , the syringe 2 
RNS 4 bypasses the shoulder sections 1.4 . Then , the arms is prevented from moving axially relative to the syringe 
1.3 may return to the non - deflected position , and the shoul- 25 carrier 1 . 
der sections 1.4 and the collar 1.2 may engage the circum- In an exemplary embodiment , the proximal end 1.5 may 
ferential gap between the barrel 2.1 and the RNS 4 and include a retainer element 1.7 which is adapted to provide an 
prevent the syringe 2 from moving in the distal direction D abutment surface to prevent the syringe 2 from disengaging 
relative to the syringe carrier 1 . the syringe carrier 1 in the proximal direction P. 

In an exemplary embodiment , the proximal end 1.5 of the 30 In an exemplary embodiment , the shoulder sections 1.4 
body 1.1 may be arranged to receive a finger flange 2.3 of may include proximally - facing contoured surfaces to 
the syringe 2. The proximal end 1.5 may also include a accommodate a proximal portion of the neck 2.2 of the 
retainer element 1.7 which is adapted to provide an abutment syringe 2 and distally - facing planar surfaces to abut the RNS 
surface to prevent the syringe 2 from disengaging the 4 . 
syringe carrier 1 in the proximal direction P. In an exemplary embodiment , viewing windows 5 may be 

In an exemplary embodiment , the shoulder sections 1.4 arranged in the body 1.1 for allowing visual access to the 
may include proximally - facing contoured surfaces to barrel 2.1 of the syringe 2 when the syringe 2 is in the 
accommodate a proximal portion of the neck 2.2 of the syringe carrier 2. In an exemplary embodiment , the windows 
syringe 2 and distally - facing planar surfaces to abut the RNS 5 are formed when cut - outs in the sections 1.1.1 are sub 
4 . 40 stantially contiguous when the sections 1.1.1 are in the 

In an exemplary embodiment , viewing windows 5 may be closed position . A projection 1.6 may be formed around each 
arranged in the body 1.1 for allowing visual access to the cut - out , and when the sections 1.1.1 are in the non - deflected 
barrel 2.1 of the syringe 2 when the syringe 2 is in the position , the projections 1.6 may form an outline for the 
syringe carrier 2. In an exemplary embodiment , the windows window 5 . 
5 are formed when cut - outs in the sections 1.1.1 are sub- 45 FIGS . 14-18 show a fourth exemplary embodiment of a 
stantially contiguous when the sections 1.1.1 are in the syringe carrier 1 according to the present invention . FIG . 14 
non - deflected position ( as shown in FIG . 5 ) . A projection 1.6 is a top view of a fourth embodiment of a syringe carrier 1 
may be formed around each cut - out , and when the sections for supporting a syringe 2. FIG . 15 is a lateral view of the 
1.1.1 are in the non - deflected position , the projections 1.6 syringe carrier 1 of FIG . 14. FIG . 16 is a longitudinal section 
may form an outline for the window 5 . 50 of the syringe carrier 1 of FIG . 14 in the section plane A - A . 

FIGS . 9-13 show a third exemplary embodiment of a FIG . 17 is a perspective view of the syringe carrier of FIG . 
syringe carrier 1 according to the present invention . FIG . 9 14 without the syringe 2. FIG . 18 is another perspective view 
is a top view of a third embodiment of a syringe carrier 1 for of the syringe carrier of FIG . 14 . 
supporting a syringe 2. FIG . 10 is a lateral view of the As shown in FIGS . 14-18 , the syringe carrier 1 comprises 
syringe carrier 1 of FIG . 9. FIG . 11 is a longitudinal section 55 an elongate body 1.1 arranged to receive the barrel 2.1 . In 
of the syringe carrier 1 of FIG . 9 in the section plane A - A . this exemplary embodiment , the body 1.1 has a cylindrical 
FIG . 12 is a perspective view of the syringe carrier of FIG . shape with an internal diameter corresponding to the diam 
9 without the syringe 2. FIG . 13 is another perspective view eter of the barrel 2.1 . A distal end of the body 1.1 includes 
of the syringe carrier of FIG . 9 . a shoulder sections 1.4 shaped as a portion of a circle 
As shown in FIGS . 9-13 , the syringe carrier 1 comprises 60 arranged in a transverse plane with respect to a longitudinal 

an elongate body 1.1 arranged to receive the barrel 2.1 . In axis of the carrier 1 , and at least one door 1.12 hingedly 
this exemplary embodiment , the body 1.1 is comprised of coupled to the body 1.1 and including a shoulder section 1.4 . 
two sections 1.1.1 which , when together , have a cylindrical A hinge 1.9 coupling the door 1.12 to the body 1.1 may be 
shape with an internal diameter corresponding to the diam- provided on an axis parallel to the longitudinal axis of the 
eter of the barrel 2.1 . The sections 1.1.1 may be coupled by 65 syringe carrier 1 or on an axis transverse to the longitudinal 
a side hinge which allows the section 1.1.1 to rotate relative axis of the syringe carrier 1. The shoulder section 1.4 
to each other sufficient to receive the syringe 2. Proximal and includes facing surfaces 6 which abut facing surfaces 6 of 
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the door 1.12 when the door 1.12 is in a closed position ( as In an exemplary embodiment , the proximal end may 
shown in FIG . 14 ) . When the door 1.12 is in the closed include a retainer element which is adapted to provide an 
position , the facing surfaces 6 may abut each other so that abutment surface to prevent the syringe 2 from disengaging 
the shoulder sections 1.4 on the body 1.1 and the door 1.12 the syringe carrier 1 in the proximal direction P. 
to form a circular shoulder adapted to engage the circum- 5 In an exemplary embodiment , the shoulder sections 1.4 
ferential gap between the barrel 2.1 and the RNS 4. The may include proximally - facing contoured surfaces to 
facing surfaces 6 of the door 1.12 may include holes 1.10 accommodate a proximal portion of the neck 2.2 of the 
and the facing surfaces 6 of the body 1.1 may include pins syringe 2 and distally - facing planar surfaces to abut the RNS 
1.11 ( or vice - versa ) adapted to engage ( e.g. , frictionally , 4 . 
snap - fit , etc. ) the holes 1.10 to secure the door 1.12 in the 10 In an exemplary embodiment , viewing windows may be 
closed position . arranged in the body 1.1 for allowing visual access to the 

The syringe 2 , with RNS 4 attached to the needle 3 , may barrel 2.1 of the syringe 2 when the syringe 2 is in the 
be loaded into the syringe carrier 1 by opening the door 1.12 syringe carrier 2 . 
and sliding the syringe 2 into the syringe carrier 1. When the FIGS . 24-28 show a sixth exemplary embodiment of a 
circumferential gap between the barrel 2.1 and the RNS 4 15 syringe carrier 1 according to the present invention . FIG . 24 
engages the shoulder section 1.4 on the body 1.1 , the door is a top view of a sixth embodiment of a syringe carrier 1 for 
1.12 may be closed to engage the gap and prevent the supporting a syringe 2. FIG . 25 is a lateral view of the 
syringe 2 from moving axially relative to the syringe carrier syringe carrier 1 of FIG . 24. FIG . 26 is a longitudinal section 
1 . of the syringe carrier 1 of FIG . 24 in the section plane A - A . 

In an exemplary embodiment , the shoulder sections 1.4 20 FIG . 27 is a perspective view of the syringe carrier of FIG . 
may include proximally - facing contoured surfaces to 24 without the syringe 2. FIG . 28 is another perspective view 
accommodate a proximal portion of the neck 2.2 of the of the syringe carrier of FIG . 24 . 
syringe 2 and distally - facing planar surfaces to abut the RNS As shown in FIGS . 24-28 , the syringe carrier 1 comprises 
4 . an elongate body 1.1 arranged to receive the barrel 2.1 . In 

In an exemplary embodiment , viewing windows ( not 25 this exemplary embodiment , the body 1.1 has a partially 
shown ) may be arranged in the body 1.1 for allowing visual cylindrical shape with an internal diameter corresponding to 
access to the barrel 2.1 of the syringe 2 when the syringe 2 the diameter of the barrel 2.1 . The body 1.1 may include a 
is in the syringe carrier 2. In an exemplary embodiment , the longitudinal slot ( e.g. , a cut - out ) which is adapted to snap 
windows are formed as cut - outs . over the barrel 2.1 of the syringe 2. Proximal and distal ends 

FIGS . 19-23 show a fifth exemplary embodiment of a 30 of the body 1.1 include clamps 1.15 , 1.16 which are adapted 
syringe carrier 1 according to the present invention . FIG . 19 to retain the syringe 2 when in the syringe carrier 1. The 
is a top view of a fifth embodiment of a syringe carrier 1 for distal end of the body 1 further includes shoulder sections 
supporting a syringe 2. FIG . 20 is a lateral view of the 1.4 shaped as a portion of a circle arranged in a transverse 
syringe carrier 1 of FIG . 19. FIG . 21 is a longitudinal section plane with respect to a longitudinal axis of the carrier 1. The 
of the syringe carrier 1 of FIG . 19 in the section plane A - A . 35 shoulder sections 14 form circular shoulders adapted to 
FIG . 22 is a perspective view of the syringe carrier of FIG . engage the circumferential gap between the barrel 2.1 and 
19 without the syringe 2. FIG . 23 is another perspective view the RNS 4 . 
of the syringe carrier of FIG . 19 . The syringe 2 , with RNS 4 attached to the needle 3 , may 
As shown in FIGS . 19-23 , the syringe carrier 1 comprises be loaded into the syringe carrier 1 by pressing the barrel 2.1 

an elongate body 1.1 arranged to receive the barrel 2.1 . In 40 against the clamps 1.15 , 1.16 , causing the clamps 1.15 , 1.16 
this exemplary embodiment , the body 1.1 is comprised of to deflect and widen the longitudinal slot in the body 1.1 . 
two sections 1.1.1 which , when together , have a cylindrical When the barrel 2.1 bypasses the clamps 1.15 , 1.16 , the 
shape with an internal diameter corresponding to the diam- clamps 1.15 , 1.16 return to their non - deflected position and 
eter of the barrel 2.1 . The sections 1.1.1 may be coupled retain the syringe 2 in the syringe carrier 1. The shoulder 
together by clips . In an exemplary embodiment , a clip may 45 sections 1.4 engage the circumferential gap between the 
comprise a eye 1.14 on a first section adapted to engage a barrel 2.1 and the RNS 4. Thus , the syringe 2 is prevented 
hook 1.13 on a second section . The eye 1.14 may have a from moving axially relative to the syringe carrier 1 . 
cross - section substantially equal to the cross - section of the In an exemplary embodiment , the proximal end may 
hook 1.13 such that the eye 1.14 and hook 1.13 engage in a include a retainer element which is adapted to provide an 
snap - fit . Distal ends of the sections 1.1.1 include shoulder 50 abutment surface to prevent the syringe 2 from disengaging 
sections 1.4 shaped as portions of a circle arranged in a the syringe carrier 1 in the proximal direction P. 
transverse plane with respect to a longitudinal axis of the In an exemplary embodiment , the shoulder sections 1.4 
carrier 1. The shoulder sections include facing surfaces 6 . may include proximally - facing contoured surfaces to 
When the sections 1.1.1 are in a closed position , the facing accommodate a proximal portion of the neck 2.2 of the 
surfaces 6 may abut each other so that the shoulder sections 55 syringe 2 and distally - facing planar surfaces to abut the RNS 
1.4 form circular shoulders adapted engage the circumfer- 4 . 
ential gap between the barrel 2.1 and the RNS 4. Those of In an exemplary embodiment , a viewing window may be 
skill in the art will understand that the sections 1.1.1 may be arranged in the body 1.1 for allowing visual access to the 
hingedly connected . barrel 2.1 of the syringe 2 when the syringe 2 is in the 

The syringe 2 , with RNS 4 attached to the needle 3 , may 60 syringe carrier 2 . 
be loaded into the syringe carrier 1 by opening the sections FIGS . 29-33 show a seventh exemplary embodiment of a 
1.1.1 and placing the syringe 2 in the syringe carrier 2. When syringe carrier 1 according to the present invention . FIG . 29 
the sections 1.1.1 are closed , the eyes 1.14 engage the hooks is a top view of a seventh embodiment of a syringe carrier ? 
1.13 and the shoulder sections 1.4 engage the circumferen- 1 for supporting a syringe 2. FIG . 30 is a lateral view of the 
tial gap between the barrel 2.1 and the RNS 4. Thus , the 65 syringe carrier 1 of FIG . 29. FIG . 31 is a longitudinal section 
syringe 2 is prevented from moving axially relative to the of the syringe carrier 1 of FIG . 29 in the section plane A - A . 
syringe carrier 1 . FIG . 32 is a perspective view of the syringe carrier of FIG . 
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29 without the syringe 2. FIG . 33 is another perspective view position relative to the syringe carrier 1. That is , the circlip 
of the syringe carrier of FIG . 29 . 8 may engage the annular groove 1.19 and the circumfer 
As shown in FIGS . 29-33 , the syringe carrier 1 comprises ential gap between the barrel 2.1 and the RNS 4. Thus , the 

an elongate body 1.1 arranged to receive the barrel 2.1 . In syringe 2 is prevented from moving axially relative to the 
this exemplary embodiment , the body 1.1 has a partially 5 syringe carrier 1 . 
cylindrical shape with an internal diameter corresponding to In an exemplary embodiment , the proximal end may 
the diameter of the barrel 2.1 . The body 1.1 includes a collar include a retainer element which is adapted to provide an 
1.2 at its proximal end and may include a longitudinal slot abutment surface to prevent the syringe 2 from disengaging 
( e.g. , a cut - out ) formed in the body 1.1 distally of the collar the syringe carrier 1 in the proximal direction P. 
1.2 which is adapted to snap over the barrel 2.1 of the 10 In an exemplary embodiment , the shoulder sections 1.4 
syringe 2. A pair of groove hinges 1.17 may be formed in the may include proximally - facing contoured surfaces to 
body 1.1 adjacent a proximal end of the slot . The distal end accommodate a proximal portion of the neck 2.2 of the 
of the body 1 includes shoulder sections 1.4 shaped as a syringe 2 and distally - facing planar surfaces to abut the RNS 
portion of a circle arranged in a transverse plane with respect 4 . 
to a longitudinal axis of the carrier 1. The shoulder sections 15 In an exemplary embodiment , a viewing window may be 
14 form circular shoulders adapted to engage the circum- arranged in the body 1.1 for allowing visual access to the 
ferential gap between the barrel 2.1 and the RNS 4 . barrel 2.1 of the syringe 2 when the syringe 2 is in the 

The syringe 2 , with RNS 4 attached to the needle 3 , may syringe carrier 2 . 
be loaded into the syringe carrier 1 by sliding the syringe 2 FIGS . 39-43 show a ninth exemplary embodiment of a 
through the collar 1.2 in the distal direction D. When the 20 syringe carrier 1 according to the present invention . FIG . 39 
RNS 4 abuts the shoulder sections 1.4 , the body 1.1 may is a top view of a ninth embodiment of a syringe carrier 1 for 
radially deflect ( e.g. , rotate ) about the groove hinges 1.17 . supporting a syringe 2. FIG . 40 is a lateral view of the 
When the RNS 4 bypasses the shoulder sections 1.4 , the syringe carrier 1 of FIG . 39. FIG . 41 is a longitudinal section 
body 1.1 may return to its non - deflected position and retain of the syringe carrier 1 of FIG . 39 in the section plane A - A . 
the syringe 2 in the syringe carrier 1. The shoulder sections 25 FIG . 42 is a perspective view of the syringe carrier of FIG . 
1.4 engage the circumferential gap between the barrel 2.1 39 without the syringe 2. FIG . 43 is another perspective view 
and the RNS 4. Thus , the syringe 2 is prevented from of the syringe carrier of FIG . 39 . 
moving axially relative to the syringe carrier 1 . As shown in FIGS . 39-43 , the syringe carrier 1 comprises 

In an exemplary embodiment , the proximal end may an elongate body 1.1 arranged to receive the barrel 2.1 . In 
include a retainer element which is adapted to provide an 30 this exemplary embodiment , the body 1.1 has a cylindrical 
abutment surface to prevent the syringe 2 from disengaging shape with an annular groove 1.19 having at least one 
the syringe carrier 1 in the proximal direction P. aperture 1.20 adjacent its distal end which is adapted to 

In an exemplary embodiment , the shoulder sections 1.4 engage a circlip 8 . 
may include proximally - facing contoured surfaces to The syringe 2 , with RNS 4 attached to the needle 3 , may 
accommodate a proximal portion of the neck 2.2 of the 35 be loaded into the syringe carrier 1 by sliding the syringe 2 
syringe 2 and distally - facing planar surfaces to abut the RNS into the syringe carrier 1 in the distal direction D. When the 
4 . circumferential gap between the barrel 2.1 and the RNS 4 is 

In an exemplary embodiment , a viewing window may be aligned with the annular groove 1.19 , the circlip 8 may be 
arranged in the body 1.1 for allowing visual access to the coupled to the body 1.1 and engage the apertures 1.20 . By 
barrel 2.1 of the syringe 2 when the syringe 2 is in the 40 extending inwardly through the apertures , the circlip 8 may 
syringe carrier 2 . be coupled to the outside of the body 1.1 but engage the 

FIGS . 34-38 show an eighth exemplary embodiment of a circumferential gap between the barrel 2.1 and the RNS 4 . 
syringe carrier 1 according to the present invention . FIG . 34 The engagement between the circlip 8 and the apertures 1.20 
is a top view of an eighth embodiment of a syringe carrier prevents the circlip 8 from translating relative to the body 
1 for supporting a syringe 2. FIG . 35 is a lateral view of the 45 1.1 , and the engagement between the circlip 8 and the 
syringe carrier 1 of FIG . 34. FIG . 36 is a longitudinal section circumferential gap prevents the syringe 2 from moving 
of the syringe carrier 1 of FIG . 34 in the section plane A - A . axially relative to the syringe carrier 1 . 
FIG . 37 is a perspective view of the syringe carrier of FIG . In an exemplary embodiment , the proximal end may 
34 without the syringe 2. FIG . 38 is another perspective view include a retainer element which is adapted to provide an 
of the syringe carrier of FIG . 34 . 50 abutment surface to prevent the syringe 2 from disengaging 
As shown in FIGS . 34-38 , the syringe carrier 1 comprises the syringe carrier 1 in the proximal direction P. 

an elongate body 1.1 arranged to receive the barrel 2.1 . In In an exemplary embodiment , the shoulder sections 1.4 
this exemplary embodiment , the body 1.1 has a cylindrical may include proximally - facing contoured surfaces to 
shape with an annular groove 1.19 adjacent its distal end accommodate a proximal portion of the neck 2.2 of the 
which is adapted to engage a circlip 8. The circlip 8 may 55 syringe 2 and distally - facing planar surfaces to abut the RNS 
engage the circumferential gap between the barrel 1.2 and 4 . 
the RNS 4 . In an exemplary embodiment , a viewing window may be 

The syringe 2 , with RNS 4 attached to the needle 3 and arranged in the body 1.1 for allowing visual access to the 
the circlip 8 attached to the syringe 2 , may be loaded into the barrel 2.1 of the syringe 2 when the syringe 2 is in the 
syringe carrier 1 by sliding the syringe 2 into the syringe 60 syringe carrier 2 . 
carrier 1 in the distal direction D. In a non - deflected position , FIGS . 44-48 show a tenth exemplary embodiment of a 
an outer diameter of the circlip 8 may be substantially equal syringe carrier 1 and a tool 9 for inserting a syringe 2 into 
to a diameter of the body 1.1 . Thus , when the syringe 2 with the syringe carrier 1 according to the present invention . 
the circlip 8 is inserted into the syringe carrier 1 , the circlip As shown in FIGS . 39-43 , the syringe carrier 1 comprises 
8 may deflect radially until the circlip 8 reaches the annular 65 an elongate body 1.1 arranged to receive the barrel 2.1 . In 
groove 1.19 . The circlip 8 may then expand to the non- this exemplary embodiment , the body 1.1 has an enlarged 
deflected position and retain the syringe 2 in an axial portion 1.21 on its distal end . The body 1.1 has cylindrical 

a 

9 



a 

US 11,406,763 B2 
11 12 

shape with a first diameter and the enlarged portion 1.21 has 2. The syringe carrier of claim 1 , wherein the elongate 
a second diameter , larger than the first diameter . The body defines a longitudinal slot . 
enlarged portion 1.21 has one or more resilient barbs 1.22 3. The syringe carrier of claim 1 , wherein the first and 
extending toward a longitudinal axis of the body 1.1 and second resilient members are positioned opposite one 
angled toward a proximal end of the body 1.1 . 5 another . 

The syringe 2 , with RNS 4 attached to the needle 3 , may 4. The syringe carrier of claim 3 , wherein an inner surface be loaded into the syringe carrier 1 by inserting the tool 9 of the first resilient member faces an inner surface of the into the enlarged portion 1.21 of the syringe carrier 1. The second resilient member . tool 9 may be a cylinder having an open end adapted to 
receive the RNS 4. The tool 9 may have a third diameter 10 second resilient members are configured such that a portion 5. The syringe carrier of claim 4 , wherein the first and 
substantially equal to the second diameter . As the tool 9 is 
inserted into the enlarged portion 1.21 , the tool 9 engages of a barrel of the syringe is disposed between the inner 

surfaces of the first and second resilient members after the and deflects the resilient barbs 1.22 . When the barbs 1.22 are 
deflected , the RNS 4 can pass the barbs 1.22 in the distal syringe has been loaded into the syringe carrier . 
direction D and extend from a distal opening of the body 1.1 . 15 6. The syringe carrier of claim 3 , wherein the first and 
When a finger flange 2.3 of the syringe 2 abuts a proximal second resilient members define a longitudinal slot . 
end of the body 1.1 , the tool 9 may be removed and the barbs 7. The syringe carrier of claim 1 , wherein the first and 
1.22 may engage the circumferential gap between the barrel second resilient members form a clamp . 
2.1 and the RNS 4 to prevent the syringe 2 from moving 8. The syringe carrier of claim 1 , wherein the one or more 
axially relative to the syringe carrier 1 . 20 projections and the elongate body are integrally formed with 

In an exemplary embodiment , the proximal end may one another . 
include a retainer element which is adapted to provide an 9. The syringe carrier of claim 1 , wherein each of the one 
abutment surface to prevent the syringe 2 from disengaging or more projections has a proximally - facing contoured sur 
the syringe carrier 1 in the proximal direction P. face . 

In an exemplary embodiment , the barbs 1.22 may include 25 10. The syringe carrier of claim 9 , wherein the proxi 
proximally - facing contoured surfaces to accommodate a mally - facing contoured surface of the one or more projec 
proximal portion of the neck 2.2 of the syringe 2 and tions is configured to accommodate a proximal portion of distally - facing planar surfaces to abut the RNS 4 . the neck of the syringe after the syringe has been loaded into In an exemplary embodiment , a viewing window may be the syringe carrier . arranged in the body 1.1 for allowing visual access to the 30 11. The syringe carrier of claim 9 , wherein the one or barrel 2.1 of the syringe 2 when the syringe 2 is in the more projections has a distally - facing planar surface . syringe carrier 2 . 12. The syringe carrier of claim 11 , wherein the distally It is apparent to those skilled in the art that the number of 
deflectable arms 1.3 , shoulder sections 1.4 , clips 8 may be facing planar surface of the one or more projections is 
varied without departing from the spirit and scope of the 35 configured to abut a proximal end of the rigid needle shield 
invention . Likewise , all the illustrated embodiments of the syringe after the syringe has been loaded into the be may 
implemented with or without viewing windows 5 , projec syringe carrier . 
tions 1.6 , restraining features retainer elements 1.7 and clips . 13. The syringe carrier of claim 1 , wherein the rigid 
Different kinds of clips may likewise be applied . needle shield has an outer diameter substantially equal to an 

Those of skill in the art will understand that modifications 40 outer diameter of the barrel of the syringe . 
( additions and / or removals ) of various components of the 14. The syringe carrier of claim 1 , wherein the rigid 
apparatuses , methods and / or systems and embodiments needle shield has an outer diameter greater than a distance 
described herein may be made without departing from the between the one or more projections when the distal end of 
full scope and spirit of the present invention , which encom- the elongate body is in an undeflected position . 
pass such modifications and any and all equivalents thereof . 45 15. The syringe carrier of claim 1 , wherein the rigid 

needle shield has an outer diameter greater than a distance 
The invention claimed is : between the one or more projections when the distal end of 
1. A syringe carrier comprising : the elongate body is rebounded radially inward . 
an elongate body comprising one or more projections 16. The syringe carrier of claim 1 , wherein the elongate 

extending radially inward from a distal end of the 50 body of the syringe carrier defines a window for allowing 
elongate body , the distal end of the elongate body being visual access to the barrel of the syringe after the syringe has 
configured to flex radially outward as a rigid needle been loaded into the syringe carrier . 
shield of a syringe is slid distally along the one or more 17. A syringe carrier comprising : 
projections as the syringe is loaded into the syringe an elongate body comprising one or more projections 
carrier , the distal end of the elongate body being 55 extending radially inward from a distal end of the 
configured to rebound radially inward when a proximal elongate body , the distal end of the elongate body being 
end of the rigid needle shield has moved distal to the configured to flex radially outward as a rigid needle 
one or more projections , and the one or more projec shield of a syringe is slid distally along the one or more 
tions being configured to be disposed in a gap between projections as the syringe is loaded into the syringe 
a barrel of the syringe and the rigid needle shield when 60 carrier , the distal end of the elongate body being 
the proximal end of the rigid needle shield has moved configured to rebound radially inward when a proximal 
distal to the one or more projections ; and end of the rigid needle shield has moved distal to the 

first and second resilient members at a proximal end of the one or more projections , and the one or more projec 
elongate body , the first and second resilient members tions being configured to be disposed in a gap between 
being configured to apply a radially inward force to the 65 a barrel of the syringe and the rigid needle shield when 
syringe to restrict axial movement of the syringe after the proximal end of the rigid needle shield has moved 
the syringe has been loaded into the syringe carrier . distal to the one or more projections ; and 
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means for restricting axial movement of the syringe after 
the syringe has been loaded into the syringe carrier , the 
means being located at a proximal end of the elongate 
body . 

18. An assembly comprising : 
a syringe ; 
a syringe carrier configured to receive the syringe , the 

syringe carrier comprising an elongate body compris 
ing one or more projections extending radially inward 
from a distal end of the elongate body , the distal end of 10 
the elongate body being configured to flex radially 
outward as a rigid needle shield of the syringe is slid 
distally along the one or more projections as the syringe 
is loaded into the syringe carrier , the distal end of the 
elongate body being configured to rebound radially 15 
inward when a proximal end of the rigid needle shield 
has moved distal to the one or more projections , and the 
one or more projections being configured to be dis 
posed in a gap between a barrel of the syringe and the 
rigid needle shield when the proximal end of the rigid 20 
needle shield has moved distal to the one or more 
projections ; and 

a clamp configured to apply a radially inward force to the 
syringe to restrict axial movement of the syringe after 
the syringe has been loaded into the syringe carrier . 

19. The assembly of claim 18 , wherein the clamp is part 
of the syringe carrier . 

20. The assembly of claim 19 , wherein the clamp com 
prises first and second resilient members positioned opposite 
one another . 
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